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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
a system for optimizing the arrangement of a robot in 
a working place so as to minimize the cycle time. 

SOLUTION: A corrected simulated annealing(SA) 
method is applied to a robot arrangement problem in 
a CAD system by a welding work context. An objective 
function for optimization is a cycle time, which is ob- 
tained from usable robotic CAD software. An inspec- 
tion area is simplified, the SA method is applied to the 
inspection area and an optimum or almost optimum so- 
lution for each problem is obtained. In order to obtain 
the optimum arrangement of the robot, an allowable 
base position area is determined and then an obstacle 
shadow is determined and subtracted from the allow- 
able base position area to obtain a free allowable base 



position area, so that the inspection area is simplified. 
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mm. sr mitth fc*>t cad y t. -f a -eras-fa ? y 

t a- * r A#f^ffifJ> o T - 

otf'.y h<yX£yFx7x7?^4«#3K£^7'tl>;'t: 

J^Hi?) 7 - 7 4^ y h- £ 851 U 

mmnm-rhXT'yrx'h'yx. mim<-x&m 

(±x y KX7 x ? ? a*t*T ov- ? y Meg < <£ 
a (clufdn#'.y h^-x#ES£ixl>x 0 7 U 
fiieit^-Xfiffl^Mrt'C*. Baffin*- ht Winfr 

umm] mm^-xmmmmmmt: 

a) I5ffio,1f.y hcofilBxy Fi7i?^7-?W 

b) MiexyHx7x7^* s fiiev-^^>'htc[i^ 

y hcom&m-mwsi' a yzmw. i . 

c ) m&mvx M?yy a yo^-ewcHtiiea^y 

ntf .y h^-Xrt^ffij Ucx U TSrlfil* L . 

d) Xr-yTa) rt^c) £#7-?tf-fyM;:*rLT 

e ) Xr-y7'd) TieSI£ft£-f^T^xU7{e£M<0 

[ msm 3 ] fri emg^swt* own* cm h m 

a) Mffixyh'X7x??#7-?;K-'f yMcHJgSft 

b ) MlE^-b^^coZ^Ht LT;WU£SSSgU 

c ) mi*w*xtmffi%^-x&mm®cotm<v%i 
mt coim&zwmxj y h t ixmiz. l , 

d ) mitt®^xtmiffi®^-x&E®mmn%i 
m oiam&zmm yvt ix&% i . 

e ) fiSEotf-y hcOK-xZ, ®%tf®&Ztl6£X'm 

mnmvA y^H mrie^jogy x mfr i . 

f ) MKotf-'y h<-X$rfIIEf^^-Xfia^l«^l- 
^m-K^ 3 y£*l5gU 

g) miZntf-shffX-xZ. ®%tf&&ZtL&£X*m 

u%n^®m*4 y bfr^mmum > v tx-wx 



h ) mm^-xm^< mzmm y bizm^-tz 
ktfX'Z&tx'xr vTi) axx/s) zm'Mi. 

i ) mz<-x£mm®m#y''> a ycmfrLxmi. 
j ) miao.if y h<-xzmffi®<-x&wm®m 
m<7)muz&r> -cm 2 cDUHzmfr-tz. tizx^xmi 
v^»^y'^ g y^S^L s 

k ) friend 7 hco\-xZ . W%m&ZiXltX'wi 

mL^®MX4 ybfrbmimw yhtx-wx 
iz®~>xmfri. 

i ) mi<-xm%%<m?.mm ybizm^tz 
ktfx-zi&X'XT vrj ) iJit^k) immi. 
m ) frowieg^'f y h t ixMfeZtitzm&jffl* 
^ybt. mvmttnmx-i yvt Lxmnztitzmi 
gi^yhW77-e)H i ) tx-zmmz. 
t zmitzz t mmttms® 1 izmmcoitm. 
umm4 j n^-y hcommmfczmT-?. ma 

zmmmzmr-? . ^iv^'j-wsD^-yh^ 

hU-A+tS^Aii'bfi^nyex-^T-^ft^T' 

*o-c. m3yt'*-?T-?mmi. 

5:lt»:-t&XT7 7-?:-S)oT, filBrF^-xfiBJix 
y Kx 7 x ? ^ *<-r^t co7- ^ y S fza < J: 3 fc 
Mfin^-y N^-X*JiS-a$^Sx'J T^IStSXf 

<pm#. t wr^x-mm^ tiz.tiz%ha*vh<- . 
xmmwm%tmm : sv vvmnthxr 

vTt. 

mmm'toi'* vv&mffi®<-x{zmm®frbmi 
m<ztizx^xyv -%t®<-xm®®mmh 

t-fl»3yfx-^f-^fi-t. 

im*m5] A*^at. 

r-^ Hzm-ztcfrco** vm?t zmtzc ad/ 

CAM^ST'S)->T, 

mEi*m®mmt. m<-xmm. mm®^* 

h'-7. fcJ;lA'7'J-^'<-x{4B^^ltmt&^ 
CO a - V Z m I tz T 7 U ^ - y a y 7" o ^ 7 A 5r ^ffi) ^ 
it, fJl£7'J-l^'<-x{aa^±. Mfffiyt 
H ^fjfBI^^-xea^*^!! L3I < - 1 C J: o 
tim$ixl> ^ i: iair-fl. C A D/C A MgB. 

(i»*ii6 ] h<-xzmmm®*izm. 
■thtzth<r>m.z%xs T—rco-t ■■/ b zumtm&x' 



!(3) 00 1-1 66806 (P200 1-1 66806A) 



•tizt £%&mx'h o . mttmzx o , -mom 

ft£K)&a#.y Y<-z&&tfmi7-?-t v h 

Sit, fttKiO. MiBntfy btf)xyKx7x??# 

fAffi-Mov- y YnZtiZ'titfmthtzVxr) 

mum>mcr>zti-?ixi,ztt&iz . mfrT-f#4 >h 

U 

HfiTPWT h 7 ? y 3 yx y 7"F*ltc>R^ 6 r 

9X4 yY imii.7 h 5 7 v 3 yx y Ttfttti 3 tT 

[ ffi$il 8 ] ft*WJraW+fc o * ■■; Y i ES 

r- * x Y 'J - A +a§ ^Aix fcfifc n y tv - ? f - 
^I^T-fcoT, fflBttXii. mien* -y boxy h'x 
7 x ? ?#ft/h&OB#iatT'- iffltf)?-?^ y h w-e 

&'mwwm?i% y 5 j- u-f- y k r-- y y^rn-t 

£K 9 x y 7£<f h 5 ? y 3 yx y 7£fil£ 
U 

7 b 5 9 y 3 yx y rmzfrw y -ws^-^ea^ 

^4><0r-^^yh*^^Jtfc#, ySaU-r 

tizx^xmTm'&\ 

tmr&tfT y 3 9 y a yx y 7W^ir* a ■f-^'f 

y t- Sr 6 fc * . fHfSTFRW* * - frh til 4 -> fc r- 
y h Sr hu!27 b y 9 ~> a yx y 7^-ttf <t 3 fcT 

h^^yayxyrssfflje-riitSfllifcifcSrW 
Sik-r^nyta-^T-^fi-f. 



Si^RllfclrffliJtCAD/CAMjareftoT. 

mHMU?-9#4 yVZ%oHhtz#><r)?-YZffi 
z.tzTTVtr-isayyafyAZWMZit. msi&m 

it. ®jez iiJtys a. u-T>yY7--vy ymzffi 

Uiey 5 a U-t -y K7x- y y^ffitJttiffliE 

mm*. 

m>hmmni/ s * u— r y F7-- y y^ro-b^it" 

mm>m(r>tti?tii,zfimLx . m^r-^^yY 
&]R0*<xu7*(ii3t7b5^ysyxijrtiatt 

7 h 7 ? y 3 y x y 7rttc^^7 y -imK-z&mm 

&ztiz£ixmT&zfT\>\ a ix/. 
WBT&tfT y 7? y a yx y t«4 s r-^ tK-t 
yhSr^K-fSi:*. (n™ ! f;*^^totf- 
^df y h S: 15127 h 7 9 y a yx'J 7*%0 J: 3 C 7 
h a yx'J 7£l?«5g:fcJ: tfiBH-r6 ; t Sfflt 
*^ t * itat 1-6 C A D/C A Mg« 0 

[000 1] 

{i, 3yb"A-^fSffllSlt (CAD. computer 
aided design), 3 y ta-^SfflSiJt 
(CAM. computer aidedmanufa 

during), fci^yti-^gxyy-r 

'Jy/ (CAE, computer aided en 
g i n e e r i n g ) (7)^lf<7)7 - n^7A(C|«L, # 

4. 

[0002] 

[^*^aiTi] n+C-y hJi, ei»^jt7-n-fe^t'S< 

r*>'g«j$^jt7^yicfi|ffl§ix. *<ott*, &mfl 
mzi.->xmnx^hi.'o mrni^x^-n^xim 
zmmwz'm. mn^wmrti-txxii.. o^h 

Ji» --K-f y h-y-*"-^ y h (point-to-poi 

n t ) tf>»$*>R«y-*y*«-ffi,^ #^ y bT'f? 
Mil*. n#7b«. rn^5A$iifc#ffjh 

mxr^yynzxx*, YmttM&z tt*4. 

ffllS r 7-^yh (work point) jt 
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75>(workplan) j tit. -ffiiW-ftfA 
VhSrJ&U r i.l(trajectory) j til 

Ayh fcESfc^irf h t Z fcotfy h(DX.y KI7* 
99 (end-effector) \,ZX ->X'iihi\h^ 
XfcJg-f. 

[00 03] vtf-vh<D±&mt. V-tTJyt&T 

-thtzwn+M 9>v9A ^m'hmz-th z t tz x *> 

X. fr%K>fa±.Z-£&zttfX'Z&. vft$-<r>ux-vh\,z 

mh*rwiv?4h\t, ftmzttixmm%-?-v 

ii/-W/y 3 y. #A yvtmti^ixhy- 9-y 

x. Ti&^-tnmtm&ivwm.. #Ay\> 

conttXiSis a y . &£l/n#T < -v 9 

cD7-7AT—>ayi<z?Fmmzmm.ztLzt, f&m 

ZUz\tW$W)X7ZWt. Lfz1fi->X. 
¥£feCD r 7-9T7 ylznth+T-i 9 )V9 A J*ZWt/Ymz 
X'% IXotzatf-/ hX-Si/ a y*mm-&tz»><?>isA 
T&WiS&bZtlX^h. 

[0 0 04] SfffOCADyXrAfctefflLT, ntf-y 

h *&tbfzmmmmffi$:izT y y s i t & . 

ZVXoZCADisXf A(i, **iettl/t«*& J ff*> 

n*. #tmtau:, wtm^TvyrtbBVtvum 
immz?77 <*Mz®m?&zbtfX'Zh. «o 
x. ax-? viyyyituuzm^Lx. vmnwm 
mft&xifyjmz+^-vri'Zzttfxzi. moc 

ADz/XT&X'it. W&-cr>7-?7 ; 5ylzttt&iM t 

mm^miv-r^-mt u vomsifi 

?y7 <J}Mzi'*j.l>-h2tl&. iM^A^-fAS: 
BWM-Sfcftt, ^U-^ti. ffiSSSftfcntf-y 

^iiU-ya^ffot, tfS^sySBBaTffitttJJ: 
t/lM ^^^^AcOJtKSrtt^ltixtf^^^^. .1*1 

(i. ^aocpuBwafcastu immmx't>&. 

[0005] 

XVi/ g yJiHtLt^^t'f AS- ff htz 
tbl,Z®mzffiQX'£li'XTJ>.X-*>r>X . i-fffi* 

&Oi/-XTA**#g4:?ft.TUI>. 
[0006] 

[tSffi$r#*fS*tf><9#8J COi^^H&M^t 
■VhtzVxnVA 9)V9A AZWvmiz-t&X o izjt$m 



xf-At-figffl-r& ^ y tv-? x^f A»fRrj£-c*-> 
5- ssst h tzubmn^-ximmmmnt 

&Xt v rxh -s T , MefFS^-xffiWix y HX7 
x ? * **t "VC <0 V - 9 XA y Y iz% < X 3 tz Mlfin ,tf 
■yh<-x*lEffl$it|,xy7Sr^L, b?ISI^<- 

xtimRWrt-c. mtioxv htmmmtM^mft 

tvfflX9mtf>kl$>Ztiz%$,aX-v h«.-xE,Wcr> 

+ \ t vmm®'<-xm.®®frt>&m\<ztizx 

[0007] 4fc, IR«qi2(zGMA9inii, if^Jli 

fftJK*. a ) lUIED^-y hcofifexy HX7 

-7XAyh iz®%£ titzt^co i/-z.j.\s-is 3 yi:fi 

v\ b) BUiexyFX7i^^^BUlE7-^^yhC 

aAyhntmrn-m^^ayimmi. c>« 
st- a^ f mamm&bt: *> x\m\ i . iwiBo * » 

h<-X^SJjtJtxiJTSrl^L, d) X-f /7-a) 
4>f>c ) %&*7-?XA y hlZttLXW\ e) XT'/ 
7'd ) xm^iXtzt^XcO^'J 7(cttjiOX'JT$:l^ 
^-^(4^)^k IXMlRtl Z t ZIMltzZ t m 

mt-th. 

i o o o 8 ] t tz. mm 3 izsffiomit . i 

WtiPWFllJ^H^oilWBfWtt. a) HExyKx 
7i^?A { 7-?^ yhtll^$nJt^»«-7-7 

m<?>$M}!&wa#A y ht txm^i. a > miet; 

&ZmXAyhtLXffi£L. e) flJEa^vKO^. 

ftizmfrtztizXixmi^MXi'i'* yzmiz 
Tfnsasuv^WHf-f y h*^frieas--K-f yvzx-v> 

Wzfe-yxm^. h) MM£^-xm%%<miB 

mxA y h izw>fr-rz t wx'% s tx-x^ >?f) ax 

lA'g) ^^OiiL. i ) mS&^-X&m&DMXy'i/a 

ymfrixmi. j ) imivXvhK-xtmm® 
K-x^LW.mtM^m\co^mz^ ->xw,2 «*i6uc»*> 
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7»U 1 ) t»IE^-x«:«5Kr<S5iBa«--Jf>fyh 

9jSU m) nu^BiifBgaW^ybk LTSSSft/ciw 
EfifflBdM V b k . MOBulBtJMS^'f V b k LT8l5g$ 

[ o o o 9 ] t tc, m$m4 iztmcoftwit. v#-vb 

<om®mi&&$k?T-? . i!?IBntf-y h#«U=»LT 

t» ftfc 3 V f * - 7 f - ? (t-^T'S) -j X . mo y f a - 
*?-*flWtt, fifiEn^y hc7)xyb*X7x77fc#t 

17 x 7 tmxxm-IXA y b KJK J; 3 fc MB 

otf.y h^-^^iss^fi&xyrsr^-rsxryr 
ijiat«^--x{aaa«rt-c. miBotf-ybk-?-?) 

t wfflX'Wm**. I h Z t Mch o # 7 b 

s^k^sk-rs, 

[0 0 1 0] fb. m&5£®Bl08jmt > 

TkZffittiCAD/cAMmwx'bix. MB+wa 
agsu:. »*<-^ttawi«. mtoi^cw. to. 

ft^-xffiMttft>6£L9l < i k lei oTftH£ix 

zzkznmt-tz, ttz. mxmizimmpm. 

■tt. MBu^y Fc7)xyFx7x7 7#-^<7)'7-7 

fifcB?*9. friB*^cj:o, -mmwtmvXvb 

0. fiifBotf 'y bv7)xyKX7x77*<flriB-ffl<7)'7- 
7^ yKO^-fsMSrSKi-rifc^ft/NR^IBWi 

'J yrmzfttmUZ f'Jffl LTflTiBr-^-fe -y b £ 
HSRU IwlB^jEti. Si/h<i* { >-5x^-r-yFr-- 
yy^ra**+fc*&*ifck&fc*ft*!£ttU MB 



ffi/jNfflW-en-f tllzttfolX . «/Jvf-*jM > b £SX 

"3*<x'jr*«iJtrb5?^3yx'jr*ii4L. 

«#^OT-7^yb*\^ft£k^ ySil'-f 
•y ktx- y yyffiwiM^fc-tfuafKcRJS-*-*; 

THW*^ -5 fcr-7tf-f y b *miT b 7 7 

v g yx 'J 7#-&tf J: 3 fcT b 5 7 *s a yx »J 7£W$ 

too 1 1 1 m^7K%m<mmt. wmm 
i,zim^mza^x . 8sR3*i*iae-f-*<o-fe? b 

i o o 1 2 3 ifc. fs«a8tiEa<o«wtt. f^^m 

m-tT-7 zmifzr a i>?)v^-7xy y -i^wzm 
&xtibtitzziyt'*-7T-7mx'b-ox. mm®. 

Stt. MBotf-y b<0xyHX7x^^*»fiyjNKWB#ia 
fit'-fflov-^^ y b<o-e*imtcS< ^ fc *TH16 
C-T*ii:{c**taiS-C*>0. fflBr-^ft-tti. KE 

^njtvSxi^-f-y b'rx-y yrmz&mLx?*) 
-m^-x&mmmzizmi-i z t zmittmzx 

r y FT—— y y ^ro-fe^^^^^ix^i # ic-eixs 
IBIS Us ffiBflg'bfflw-eixmtwitJCtT, tt/Jvf-* 
-•K-f y b y^< x y r fc*ifc7 b 57 x a yx y 
r^iiAL. Tb77>-3yxyri*i^v^7y-ii : ^ 
"c-^flaww^fewf-^sK-f y htffi-t>tifzk % . 

ySxU—r-y b'TX-y yj/fficofaSMIicSr-b'n^ffl 

b77>- 3 yx 'j 7flfc«*&T-*!iMv b 
it*. «»TB*«* Zfr tzT- ymyv* 
. WIB7b77x3yxy7*^tfJ:3fc7b57>'3y 

xyr*SfflSg-r4ii:*fliifcikSr»afc-f&. 
[ 0 0 1 3 ] S4>fc. if*lM9tlB«50^(i. 

Hk, «*S6Sl:<:fllifcCAD/CAMKaET*o 

t, fiiB+^MagBii, T-7<7)&mzm'riix-® 
jrflS^.^7ry7--y3yro^5AS:s»$ii-. mrts 

^E$ixr^>-$xW-r-yb'7x-yy7*SSr 

«i« frievSxW-T7b'7x-yy/j£KJtfi,iii 

E«iEtt, ffi/hffl*«BulB^ SxU-r-y b'7x-yy/ 
To*^*t*fenfc k & t^ix!>IB1iL, buIB«/IMI 
CDZtlZixlzttfclX. ffi/br-7^ybSrK0^< 
xy7Srili^7b57^3yxy7SrfE1SL, 7b7 

7 y 3 yx y rmz^y y -i^^-^fiS^Sj*^ 

<7)T-^--K^ y b#& ^>il/S k # . fflBy S al/- f -y 
H7--'J y^ft<0ffl«iaft*4fn^fit»J&t*ik 
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y 3 yi'J TrtWR* St- *#>f v V b 

h. 

[00 14] UctfiX. #»5Ki. »7-^*»fe*fcn 

77'y >\zn Lxm>m<?)#m%x'*o>ikMzm'> x® 

Aotti^XXZ. o#-y r^-XSrEBtSfctfxyjV^ 

o^xo^iflg^fiiasr^tfx u rtf. aaHtr/Wj xa 
a2Siasft/i^-r&»i«o^T-yr«. ritsntf-y h 

"i^— XffiffiSlig (acceptable robot 
base location domain )j$r ft3$ 
■T«>;t*"3^l>. (doma in)li. o# 

•y h-co-e^fi^-^-y-^'n^y McioTfrMi 

&7r?*fi, •$Kx<?> T 7-?X4yv<r>{mt. o# 
•y r <0«<HBBttft J: tflSWro 7 r 4 /Vt* 6 . 
[0015] *^BHo-ffi«fcJ:itJf . HfSojK* 

cr,mmcr>^mmm.th-.mmt. zwm (go 

a 1 ) fcj&K-rafctofc, rRWHji"* W(obst 
acle shadow) j Sl/jffitfS^Sft 

^ £ * V- 9 V-WV- ? Ty y 7 y b 

V b nmzmPZtf&Z IZb izKZtiiblznXy b fcffi 

wriztm'ZKw ff«D#ii h<-zQ.m.mm 

QX.-xWmHinWkti' 3 y*X'®tr>lXffi%* 
TXbt&ZblZX^X. mmWsv F»7j <F>T*)Y 

yjyzfL-ottxfflZ'thztxhh. rmmss** 
x. iKtf^xmmitwz®mt^^m%^-*im 

ybfim&Ztih. ffigtf&z ->tz 



tzjtthixngkv&ztih. fmwmovwzmz. <x 
^x-£<,z£ttxm<zki,z£<o . is+wnrnttMn 
tf*tifrt,mzii!,zix&-&<7>#4 yvtmhtih. m 

■y bK-x&mm®frt>mi3 w*l r 7 y -tts*- 

-/Mi. *^«+<?5flJfttJ:-5T*lffiSa*ifc«r 

y h teg < Z b 4 . *«BH«0-!B«fc j; ftfct\ pj 
fg^-^CZSOffl^, 77>^. SuresnesW 
Dassau 1 t-Systeme sfyt>95.5t£i\Xi<'> 
h r C AT I A Design and Robot 
Programming Solutionj yXfi> 

'Mmm&zmix, zt>£mt>+zbi>T*i. z 

COX a tcMmte, n#-y YT-k.tfV-7XA y Yfrt> 

hmzmmztih. ®%tf&z&zbiz%&GLmi. # 
m*t>m-ztih. xwfinmmmzititf. cad 
isAT^x-mm^mzmmmmix . (wstjao 

iK 7 h c7)S«^S ¥ «J&t* -fx h ^ff o i 
[ 0 0 1 6 ] 7 'J-ft£*-*ffi»B«£fflJELfc«, 

m&mmwhzbtmtLw #m*>-m£ 

(simulated anneal ing) j )S 

*m(?y^commx> ! i'3ytf3.'?vc>tih. 

iiV-f -y FT— — 'J y^7^3"'J XA(4^3S#t«t 
<»fe*lTV^T , ft*^36 t . S. Ki rkpa 

trick, C. D. Gelatt. Jr. , ti£Tf 
M. P. Vecchi, r Opt imi zat ion 
by Simulated Anneal ingj.S 
cience, 220 (4598), pp. 671—6 
80, May 1 9 8 3t,Zim^tlXH *) , ZtotWH 

T7 KTx-'jy/T^'jXAli:, ^«0^Stc^LT 

CADvXrAOay-f^xhTli+^t-^rv^. £f> 
C. >-SjLU-T>yh'TX-'jy/{i, ffi/hfi<04St 

S. sMKBtitltf. i3lW)ySaU-f7 KT--'J 
y^j*t2oco#gl!* { iiSn$^T, i«o*a^4>t** 

riIS±^ (opportuni sm) j i^flligS 
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[00 1 7] mirtmit. r^a-jnjRj *M9)Vk 
Wftix^&itffxr&mx'b*). ztut, mfmumr 
a^-is^vfcwmmmizttm-th. zcowmt. x 

>hmts£V*tlt>0) *TY7?i/-iV^)T (at t r 
action area) j *.W&$h ZkXhh. Z 

i\&tmz*:ixt>cr)&&®Zmztti<X£h. Zcr>® 
[00 18] 

[^OUtficT)^®] 01 6£m.?&b. *%mcom 
mz®.mX'Zh?>Vp--9i'A : rl±l OOOUfflUV 
-x#^$frOv6. 3yex-71 OOti. ro-t-y 
I/-** rA'* l 0 2KflaaS<Xfc+*«i^B 10 15: 

rotyfl 0 Hi, Pentium (g|Jtffi«) 
i/-'J-X<07'o-fey-i/\ K67D-fe7t, MIPS O 
§m&) rot'yt, Power PC (a&ffig) r 

o-fe.y-9-, iwjALPHA (attms) ro-fe-yt* 

?u?u*z»,*)rt-thZt1fiX'%b. Hi:, 7'n-fe-y 
tl0 1lif< S^/Mf-f To-fe 7«/7 7 -r y 7 
ro-t .y^if. t&fcO^BW^M ^Drn-t-y-tcT) 

ro-t y-t* t. n at. i o 2 fcjs-s-tst&foor k ut. 

tt. T-7il«. fcJtf*WKStfrf4£i:j&«T&i. 
[00 19] 3yfi-^l OOJi, t^RAM^t'J 
3>-ho-5 1 0 4£3Tf l.yAfA3ybn-7 1 0 
3£«B**£fca<?&*. v-XfA3yhP-51 03 
(2, *Xh/Ul 0 2tflMHSil-C, yyf&Tf-bX 

1 0 5^4y7 7x-*£*tfltt-&.rfc#T' * 
/uyj y^y^jsig^co^^h^'^t^ft-ri,. LJt 

#oT, nyhn-7l0 3(i. 7'n-te y-tf-*7.h AT. 
1 0 2±?>fi-f £- ft^'J 7i5;WU 1 1 o±ofi-^ 
k tot £BIT'£ S X r> lz? S £ k tfX'Z h . 

^y7i7;WUH0lt Will PCI (Peri 
pheral Component Intercon 
nectl^tt, ISAUndustry Stan 
dardArchitecture) AT., £fc(iM i 
c ro-Channe 1 rtZ.k'thZktfX'Zh. 



IC. 3>-hD-7l0 3J±, *7hA710 2fc'<'j7 
x t;1/At 1 1 0^tf-?A 7 7 r 'J iWr 
-^lsjMaSv-y^y^^Jl-ri»£t* J T'Sl». It: 
^T^rn-Tl 0 3{i, mitt. 64t'-y r 6 6 
MHztfM >?yx-X&£l/5 3 3Mby t e s/fj> 
<7)T-?ffimg.$1i-t&7v*; vtlOl t — 9 
SBtVMB, 7oy7&J£. afcttr-*ISSau&0 
JWr*T-*ttK£ff-f*PC IA'XI 10C-fy^7 

i-x-r s £ fc fcTTigfc-f s >r t i> . 

[ 0 0 2 0 ] At. 1 2 0 Icli, t itt'A- Kr -f 7.7 
H5^71 1 3t^$iX7t^-HT''f77 K5-f 7»J 

m v97x-x \ 1 1 , t'r^m^mmi 1 striite 

$fLJth'r^-^3yhn-51 12, fc«kl**— 
h'/7W3ybn-7l 2 lSr^stT^-fe-^'JSIffl 
£*S£lT, 7-o-fe y-tM 0 lKJ^TIWflP-fiifca* 
3ytV-^yXfA«, a>h* A -7^7r 
A*yh7-7. 4yb7*yK 4fcUtf 

[002 1 ] ayewiOOttiit. a*W5ray 
tTx-* y 7 h x T)V— t- v £■ fetTf h t:#>wm& 

ttROM^t!/ 122t«i6£fcfcT*4. ROM 1 
2 2t(±, WS-r-^ifEflWifcftO, EE PROM 
(Electronically Erasable 
Programmable Read Only Me 
mo ry ) ^cm^^^isbhZkifiX'^i,. B 
IOS/V-f-yi 2 3SROM1 22{C£*>. S^W^ 
3yh°x-7lD»igS, >-7rA-r7h, fcit^A^/ 
*^ ( I/O) -t-t'XSr^fit-rSdfc^-C-^S. B 1 
OS12 3t>2£. ^ly-f^mfA^f^ 
7 1 1 3A>4> i"7-h j Sft.iidt-f&^-f-vt* 

AOCTi, Microsoft Windows98 
WSl.Windows NT(ffiS),UNIX 
(fiM), LINUX, Apple MacOS 

[0022] 3T^U-r-< VT'vT.TAfi, RAM^^: 
RAM^t'J 10 5, TlxrVyjTjl&m 13. 
i^-Cv^TtJ:^, jj-^u-f -r XT'^xAJi, y 

7h7xTT7 ,| J^-V3y. V7b')i7yXfA 1 
b^ xTisAT&WV-lVimi'thtdtoV) 

m&wkttz.twx'ih. vyhVxrmmi. f 

1 1 2*3^1/3^^^.-7 i^7r 
Al 0 04>Ofl!lO'jy-X(cr7-feXLT, ISIt, a* 
•yhfi?f£, f^^Rf, fc il>'f^^aS*t«0^r/U5- h' 



!(8) 00 1-1 66806 (P200 1-1 66806A) 



[0023] (.0*7 bmswmit) imWaXv 

9) m ^'iSfifc § ft h Pal fc V " f a 1^ - * (T>J 17 * - 
[0024] Ea#cOD.-Kf -f 7?CAD xXfAtli, 

3IH £ SitlcioT. i o »*wk $ ft & . 
-Iftii, o#-y h*<^c*^-jffl<O0r4<o^^ yb 
<nzti?tuzm< zttfX'% h rffjgnjif 7 

*-y h tiMtf S £ t m^-AGLWMi&W 

iftfcSft*. RSft^*F*!^^-xtiflKi«a»fc 
£ L 9 1 AtfiT . 7 'J - JW<-XttJHH*W» *>ft & . 
[ 0 0 2 5 ] Hi £#881-* t , *»!BW*ffi<O««0 
0*>S$ftTH&. WfAli. S'X-fArtafcteS'XT 

coatft^ttSr^-fSWt^ST'*!). 77^. Su 
resnesWDassau I t Systemesi' 
£>RK55$ft'Ct'>l> r CATIA Design and 
Robot ProgrammingSolutio 
n j xXfAiT) I" flrSHf-X h j BEfiWC AD 

r = l 2 X s i n ( q 2 ) - 1 3 X 
z=l,-ljXcos (q 2 ) + 

*9 = qi 

[003 1] £0*S«O^Xf-Atttffl-«ttf . 

q 2 , q 3 . 2£Wq 2 +q 3 OffiW£t£r<Ott£7]< :s Pffi 

( -e corns z ) tow w www set **c # 

[0 0 3 2] £<0*ffiti. 4-f2o<0SI8TJiMtt4. 
[0 0 3 3] 1. iSr-AO^'a^yhSr^cORS^rt 



[0026] fftXH 1 Z^mth t . ftst££P B 1<7»& 
4T\ JaTCiOBUCSE^iSffiStSfflLr rPfW^ 

k ^m®^-x&wmfrh& mwtix r 7 y -i* 

S^-XffljffiatSj #f|-«£ft&#\ £0>-W£03fc: 
7 0 1 LT^t. II 1 Wmtt t . ftii-ft. t 

Xf775 6T\ IglESftfci'S.a.U-Ty h'T 
[0027] (fiS<-*ffiWH«) 02, 4,fcJ:t/ 

n,-K-y ^-X#*£{;ffiJt$ftitfc#fc:o;tf7 l-v^ 
fi^-^^4<7)7-^7*7>'4'0#7-^^ yb 
lZ%<Zt S^rSEKT* . ¥BOH»T** . ClOfMS 

6 dd&my u-Mz'M LWtili^^K 

<03*c7)fi, 04<7)7MtA4 1, 4 2. 4 3) 
UXh (l2i«]£ll£1-*S0W3*^itt) &4«it*£ 

[ 0 0 2 8 ] H4 Z&mtht. D^v hc^'s-XCW 
fl.#Sg7U-Ai: LTR 0 . n*7h«'JAWM« 

S.Rtt«lUR(r. <9. z) SrftfflLTRptWLT 
#ss $ ft £ £ t *»SF«-&T* h . 

[0029] icoaajfiTJi, 3*<7)ttwiSr-A(c 

[0030] 
[Stl] 

si n ( q 2 + q 3 ) 
l 3 Xc O S ( q 2 + q 3 ) 

(0IJi.(f q 2 „,i„<q 2 <q 2Bai ; q 3 . in < q 3 < q 3 „ al ) 
[0034] 2. x;MWj£(-tfc*>t>0<q 3 <») 

fcJ;VraiS (-r^*>q PBin <q 2 +q 3 <q pnlaI ) 

^ft&. 

[003 53 awe. l J^b> : 3^ybP^cy)$ij|iS$r# 
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Y q 6 <rm&imW,Z\±>\^ 1 M ft-b*> q 5 „ i „ < q 6 < 
U = (sinPcosa, 

tifll^cot^? YiVX'h*). 
[0037] 

V =(0, cosfl.-sin/J) 

li. V <c o S U Bmin ) 

« = q 2 + q 3 - ( 3tt/2) i: L^-& (HI 7# 

S£8?OTKCitg-t*> £ t T'$ & . 
[0 0 39] &7-7;K4y M;2ttl>j!?t»r£fi : ?.I<t 
KJoT, -fflc7)-TEX'JT^^{iBi^#f>n, -ceo* 

mtlX. 02£, locolgjg^yhfcilA" r X ;^ 

7* •/ yfti/i' ay (e I bow up positio 
n) j t,zn?hZnkC7)-t7><B>60cr>lr>$:^i-. 

Mzhtitf a* y h*^g< c fc #T'£ 5 . JfflfclM y 

SflMM y hffltftii<0, ¥ffll*]cox 0 TX'fcZ. 

[0040] ( wmiis* f v ) tm^zcofmx- \ m 

^a^Dd!? hcox^TWrfl-f&l^'s-xft 
SH^coyMP-b? i^a >i%&-WMtf'i§t3tdz. t 

[oo4i3 ztm. mmwsv l-fcfcfc. otf 

•y l-$r at 6 fc X y H x 7 x 7 ? 

y h izm uz t z mmvat mmvmz itubtza* 

•y h trWXth Z t jP-CfcfcV XffiWH«tfME 
BtifcjetiifctifiSBk't*. £«0fStt<O* 3 Fb?>' 
a yti»4>;ft.fcfctf>, £co3ri£(i. n*-y r<yX-7.£ 

i n <b o-t 7 y g y tft-ts^ l x mm & t x h -f I) £ t 
izhh. 

[0 04 2] 05 fc, -m> T 7-9XAVY<r>--m ( 1 
#>f>6) fciRt**. CfiO^ti- FJr407-77 - 7y«i 

jttCfc{t&g»(07nyh^'7XCOj^OC$)l>X^-y 

r-*»{4{lT*a*. ff£li«t£&£*4fc*>fc:. n^-y 
hcox y b'X7 1 ? 'J x h fcP$mWpK*^la] 
iS$r iTtgtt hWfaX'QV- ±fcjStt UTS 

B^ftl). LfctfoT, H2£#!f-f&fc. ±®7-A 

<ojtag6 nmh')xym^b2^z^xm. 

9, *0y<-*6 3{i. S=S^-^{2S^6 0<O-t? 
i/ 3 >*X'mfrtZti) { X'Z&. *£&f* r*S#i£ 



it. 

[0036] 
[&2] 

-cosflcosa, — sina) 

(iM 6 <ote^7 h ivx-h *) , 'J x h i&Jgjti s WT<o» 
Sri*. 
[0038] 
[ft4] 

3oJ:T>'U. V< c o s (q 6msK ) 

Wo. L#>L. ximzitua. vK-iwwwwfcc 

[ 0 0 4 3 ] 04£qR Lfc^cOfHcOo-if-y 7°li 6 
*«fic$ij RStLT v^* A, 'J x h cocf'U 4 0 li , Rfr 

1 Ott4 1 K J: iXmMZtl&¥Wt>X'lfrWii)*tZ t 

tfx-z*^. H6ic. ztit><offlmzfer>t:VAy-<?>* 

8 1 tffMntmt. 9tc< t t>n^f-y F*J rfcjjn;? 

+(cESSfiT^St#tie£S. CKO-t^^ti. 
>v-iv-tm*i-<7)X<{ y h cag-f S t # o U x h <7)>M> 

8 o &ajat£Si£ts8 2 1 . mmm 1 t-jft-c« 

U *»ofraic0ia8 2^)i3i-t.?.Sa: 3 Fffi8 3fcJ:Li ! '8 
4tfcJ:-5Ta£S<X*. Sft-b^^tt, ¥®83t8 

4«ia^< s^seEiaT-**. vm±?9*>*r4Mt 
tctm&. ¥fm<~mmmmk-mi-imx'h 

mix. n^iitim^<-x{mmm^mm\<zb 
x-hh. 

[oo44] mtzimt. *BBfc ± o+wmita 

^iitf, B. FaverjoniSi^P. Tourna 
ssouCO ^The Mixed Approach 
for Motion Planning: Learn 
ing Global Strategies fro 
m a Local Plannerj, Intern 
ational Joint Conference 
on Articicial Intel ligenc 
e. pp. 1131-1137, 198 7T«*3ilfc 

■nmzmr$<. ztnt. fflm&2mw<MzftMt 

7 coy -h (i. a*T< ?^^rA<oflt«SISIcojt« 
tf, 7? 7 tco^*cog/h3x b/\*x|&i.r;ud''j xa 
^A-X7*7y^»?2r^L, l^fx 
co-fe;U5rg Jg*iafc7*n. y ^ ?^%^ii, ^7 74>co 
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[004 5] ZO^mii. X>VX7x??*ffi5-C0® 

x-hh. 

[004 6] l. &ft±?9<r>zmt&k.LX-tt&rtz 
5 0 0 SrSJ&f* . WR#4 yh5 0 Hi. dOUkfi 
igg-fer ? s/ 3 y*tfr«tf>(B«5 0 2 fc<0$3L&&»S>f*t*i 

h 5 0 3 C!toW-£ k T*>* . BRIM > b 5 0 3 (2, 
•fe^i^ 3 y5 04«0|*HI|C0|||K±tS>5 (07, Xf7 
7-7 0 0^^70 2) . 

[004 7] 2. ffi^5 0 5#'$aiSftSST\ JJMW 
XT-vTlZkiX ZWXZtzZh (07, Xf >77 
03a>£7 0 5) . 

[0048] 3. Sl^«r^#*«l.£fc§, KS^y 
■vH»7Sri{cJ:»tTK< (506) . "t-*£<Bf(iIM 
V h 5 0.3Cl»tlfcW-i k#"C'#fr^k SHU?®, 
SitV^-Xfilk BWf-f y b 5 0 3 frfcUllk LT 
*®A-*£ff3i?g-f ^^SrW^k'Sik^T' 
*4J:^(C«r44Ti<0Xf- -y7Zm &t (07, X 
T77703H707) . 

[ 0 0 4 9 ] 4 . mi <r>m^i)^^iXtz<-X&M5 
OlfcR* (07, Xf-/ 7*708) . £{;:<}: Wok # 

ki^tflrifrottre, wmikisAr K»>t*fc utrw 

»< (507) . 

[00 5 0] 5. IWmi'-\'F'7OT^fcmtfcl»IS£ 
»*fcfttc. IJWlS^T-yrTflfflLfca*^ y h 5 
0 3 y hk L. HU^7-D-feX*%^ o£firg 
fci'Jgl^kfcBWfcLTRtro***^^. 

[00 5 1 ] ^J:3&#ft£jIffl-fl>.rk£J: , 9. P$ 

£ S-fflCO.-tf'f y r-«*fl<sft.S . ft^T', ;c07^ h 7 
4y«>*>ffi£ft9!iSL. *fl Z^-X&WmoMfc-t 

T , 7 'J -»S^-x{fflHH«tf>-fe 7 a y#t#<oft 

[0052] fraoTo-fe^tt, 4HWF*tJj:V7-^ 

[0053] frao*ssr*ffti*s*, 03^-t x 



•y h«7-/w»«^ yb±.iz%iwztiz> tzizmm 
mrt&vvikfc&i). 

[0054] ( fl^tfO^TOEtt ) fja>«^SS:«ffl I 

«> , mpmmtm*m*i izu+ftxz^z t # 

*<411^4HdE«*iT^*fc&fc, ntf -y htfkX 
t^<7-^7°5 y <0#>r yhfcKlt 

y mxU £ k#T'i&l^&tt#flc$k LT 
**fctf>fc, £<0ffi»i, o#-y r->WMte«c«:j&A*- 

^SIBM)TiAiCM<ffiAtt. P. Wengerfcil^ 
P. Chedmai 1 <7) r A b i 1 ity of a 
Robot to Travel Through i 
ts Free Workspace in an E 
nvironment with Obstacle 
sj , The International Jour 
nal of Robotics Research, 
10(3), 1 9 9 lfcKfcSJlTH*. r *IiM4j<D 

^tcm&tikvthuznmh-m-wttk 
z%%.iffi l z£A,tcmffit&®mi>m&t2> ztcox-z 

[00 5 5] ZCOgmi. o^-y YtfYy 9<WfiA v 
V $r r>t£ <'Z k *>"T" * t * x -y 9 1 h Z k T» 

fiFScpu«ia-ci«oa«*a«-f6Jt«>fc{i N -? 

tc«4^t3& t se«k i SrS. Ltitf^X. zfih<r>v-)V 
it. Br4^ta»c»fco#y ho^-^KW-f&tt** 
fcfctfcikt**. 2o<07--x*<jgc:Oi#l>. Sffi 
BR* I to ,if >y h 2 -7(03S^-f y h S:o* <'I 

k#T#^v>— x, 4fcH2o<?5a!«ws»»^ y 

h HTM^^til $ a « ^-7. T* 5 . 

[0056] (S«*^^^k ) M-—7<92oc7>}§ 

h'x 7 x ^ ^ (c J: -> T o$r <*c k j6^TS S *»5*»fc*E 

[0057] %m*<7)#-i y hti, m^ra^Pi 

|B]<7)^3y^-^y hj {J. P. BorrelfcW 
A. Liegeois(O r A Study of Mu 
Itiple Manipulator Invers 
e Kinematic Solutions wit 
h Applications to Traject 
ory Planning and to Work 
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Space Determination.], Proc 
eedings of the IEEE Inter 
national Conference on Ro 
botics and Automation. pp. 
1180-1186. 1 9 8 6t,ZimZhT^&&0 
K. 7X^7ht,z£r.XMfeZtll. L£#oT, f£#S 

* m^zmtiLimmt iz t vx-h i . 

[00 58] tfcrt^T, Mm&LZill$r&. utfvh 

-rmmm uz^xmrn-ti z t # { -e£ &vv^ 

[00 59] (ffi%<7>%^Zt) mz 9t#£i(?2c7)ffi!g 
ti. ^mZftK^Zt Zixhcomm 

Lxcommm^^mmzwrnrnzTX htizt t 

«koT^^ix&. af§!#&o£*§£. fHlSix*:^-* 
[0060] t'cr><-X&EI,ztt-f&ffi£i>% <J*X* 
V—?tfWm±.lzmmX4 y h ££I£T"# & J: o fct 

[006 1] (yiiW f7K7--yy/) 

es^f^ix, ftwe. ztizmmwzmxTXhi- 
iztttx-zi. ztM, &m:<-A{m<7>i%'m&f?$ 
tffr%mmtii?zMz%m°hz>, iTHUi a 

r u >7ife<D{mB£i$.% ix , (aa-fiS^-fflcT) 

[0062] y$a T -y h'T— — 'J V ^fficT)^ 
12, fylRte*. S. Kirkpatrick, C. D. G 
e 1 a 1 1 . Jr. feitXM. P. Vecchi^TO 
ptimization by Simulated 
Anneal ingj , Science, 220(45 
98) . pp. 671-680. May 1 983tCfBji 
$ftT^I>. v S aU— f-y yy'ti, £<<0 

ffiSr^-rfflisx'j)!.. ii$, cwi. mm&Mttt 

[ 0 0 6 3 ] x S * y KT— — <) ytWRWOm 

tea-?*, i*ui. v*<oa»<oK#wr7ftait«*fc 



X'hh%i^z<n& ! mztiz> &X'*?*?wtchh . 

mz#j>hA£mi. tvmtffZtiK^tziMzzz 
izitftKzttfxzKcw itztf^x. Ksm&>mtf 
#4yhBt,zhz>t,zi>frfrbt>'f®>mAX'mm£ 
i. 

[0064] yS j-U-t-v YT--*)yy\i. ft<7)tt 

it. ii^ybi:L-C5<'J>-7$n?,. mz. x^y 

\-<F>m%X'%\l^X4 y htfWl/MbtlZ,. fiUviM 
y h» y h J: 0 ifftvMloTOSr^rf c 

4 yYtLXK<nx^-,?WzWfety.h. ZoX-%^ 

mt.%[L\^yv mxA y v turn $ tii z t iz 
K&frm^ni&n. zrnzx^o, ®>mfrbmzi; 

vyytl&lltfi'z. x\s— f-y HT^-'J 
tits. 

[006 5] ySil/- T7 h'T--Uy^<7)SSSt±, 
3m^7*—?ZMfef&Zt£-&ts. 

[0066] Clit^^lilTcOJ; 3 ic^l.. 
[00 6 7] 1. gfUv-K-f yb* 5 Slg§itl.^ 
ffLV^ y h j tm*4 yh i cCOHfr'-fe'nJ: 

[0068] 

P (Acjj, T)=exp (-Acj.j/T) 
±3CT. A Cij = c ( j ) -c ( i ) "Chi. 
[0 06 9] T(i#tc. 3XhM$ltmt3-~-y h+O 
»Jffll^7^ 9. r fil(Temperatur 

e ) j tmmt. 

[0070] m), Tcomummz^ < . l^*^ 

•ffcT-a-txcDfg]. iajffifi^^tcW^ii, LWoT. 
6. 

[ 0 0 7 1 ] 2 . iSffifSTKH* 
Kirkpatrick (S. Kirkpatric 
k.C.D. Gelatt J r . ti&X/tA . P . V e 
cch r Op t i m'i zat i on bySimu 
lated Anneal ingj , Science, 
220 (4598), pp. 671-680. Mayl 
98 3) 12. 0. 9 5 0SJ£irF$£ii!SSL*:. Sec 



(& 2) )01-166806 (P2001-166806A) 



hen (C. Sechen, ""VLSI Placem 
entand Global Routing Usi 
ng Simulated Annea 1 i ngj , K 
luwer Academic Publisher 
s. Boston, 19 8 8) li, Sv^fclifft^iS 

stiiyxfA*>'i V'jr-zuymmtz&^tt ft z t 
zmmiK. u>u mszm. <pn\%>&x'im±x' 
&ft. itctf->x, isjmTmii. mm^maj:v : mi& 

m.X'13.0. 8(C. ^fiL+SfflSt'fiO. 9 5lct§£ 
thZttfX'Zh. 
[0072] 

T„ = « (T) T n ., (0<a (T)<1 ) 

±£x\ « (t) ttaa»T*£**. 

[0073] ®wi&m}. stncoti3Mz*-bti&m®<7) 

[0074] 3 . iM»T*)R 

$>ft. LfctfoT. ffl*RT<0ftU:. iBJ0»Traft^<3 
itt&'cg#ait-i:a { T'£ft. 
[0075]n,f7 hffiffi^lItolfflSitft ^ 5 a !✓ 
-f7 K7--U >^£. El 1 OOffiMteimtlZ 

it (Xf7/2 0 0), 9J£c7)ft?t I/Cft£8*l6 U 
f'y/201). ^SiU-f'yH7--'JV 
^anl*I»tT»"«5^-^TtJJ:r/kjWRS$<i4 
(202). &V>T\ 3fcK>f XhOjfieNM >-M;:*tf 
ft-fr-f ^^^-fA(50axhtf0»?^tt*$iX (*-fy 7*2 
03) . KVVp**Ui, 5ftEc7)fi¥iJt«$*lft (Xf7 
7'20 4) . 7.T'y7'2 0 5T\ fftOjB*^(7)»J: 

»OfiST"S$$it (Xr-y 7*206 (-fx*) ) . 7n 
-fexlit$y>g£iift. L*>U ttl^mm&OM**) 
i>SV>^li (^f7720 5 (✓*-) ) . Oil COM 
OfSa^y^AKSiRSft (Xr-v7°2 07) . 
T\ Xr-yr2 0 8{^-rJ:at. fffJE^WWBfttJ: 

mt\mifi%mztiz>zkzwm$ntf% 

ijrf ft#&li (Af772 0 8 (>fx*) ) . -eti*^ 

tf-fyhjWSWM ^bt l/Ci&g$*lft (Xf7/2 0 
6) . frUWjWg|ft3*lfc*£tt Ur-y 7*2 
0 8 (/-) ) . 7 MCl¥tTig£**TW% 

ixft^§<rt>£#>A { «£$ixft (Xf -y 7*20 9) . £*i 
li. et^<7)jfi^M* { ff(i$^*^H3j; oTflfcS 
til, TWfcfi$rH*& (XT77-2 0 9 (/-) ) . 
7'o-t^li, RtSflMfcffiJflLTttOiBSfift. 
$*<0j**WiSfifc*£l± Uf77'2 0 9 Mx 



ft (Xx-/7'2 10) . jaS<0fi/hli*^#<9*ll.aiT-T 
o-fc.X£flej&«|§9jg$ix U-f-y7-2 1 1 ) . »£*Lfc 

ft. >fi$a?o&ii. mwmmizm^xmmt&zt 

Tl£5g;*iift. 

[0076] (yJi U~ f y K7— — 0 y?<F)fcm ) 
3«Sj:tfl&l±$:£*. U:tf-?T, CPUH*IBI*ffl»f 
tKo*>c7)lI£T'&$*lfc. t&fcOi'S r «* h'7 

y >?mm $ *>*tft -es> ft 3 

x- y y/ v a*^{^n^»<7 *-vxx*>fflsT 

E-f 4SH«:»*«: fc 7WK'£>ft 5 . 
[0 077] xSAU-r-yh^x-ijy^jS 

li. £^f+Wt#|Sl£r#gfct6. *^lt*coS4cO 1 
oli. i/sal/-f7H7--!)^ &>bti[?)iZ 

ttfX'ttc^ZtX'foh. ysaV-f 7 K 7X- U y 

* 7 hO's-x*^«Wfi/h<l«07 h7^y 3 yffimz 
$<lzx-?tztlXi>. i/**.v-T y H7x-yy/ 

ft* at. g^OvSjLl^-f-y H7x-Uv/tMA> 
*H0 r«S±»j *»»'tftit*«*PPJf*^7. *» 
BJtJ:iitf. 0IE$ii/i^5il/-T-y H7x-»jy/ 

[0078] (JM-MHr-f SN^B8IB^)fl 

ft ft Jt» fctt . 2 oco 7 r ? 9 tmmx-h ft . 
»ui. mvimmztt-r&zttf. mmzum-mn 
mm£imt&ztx'h2>. &2<n&mi. ?is*<h£d 

CifiV^fc & ty S a W-r-y H7x- 'J y?tfWMT& 

tmmx'hhztx'hh. itztf^x. s^Sau- f y 
H 7x- y yy?)\,i y x^tfl!S±«*aiii ft fcftic 
li. @'hfflc7)ftT^tii-rft«0t^ : S:^ltft< ?SgSr 

•fe*ojfi<i-cTifft?tm'+4j-c^s. *<ioa. issii 
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[0079] (ffi/M&coieii) aswcu, ftf&o^s- 

T**««[<«aEL (HHK) . T**«{«<KIHL 

z<m>b®?®i~trh t ztn+Kxex-xtiaim 

IEJW h Z b tt^ffiT* 0. 7 h 5 7 y 3 yx y 7 

jjVf 3> a { . zz x-i,m 9 o i*it)x 'j r #7 h 5 7 y 3 y 

X'J7T*4.«*d (93) «. ffi/J»«9 1 

t . ^ tzixmr >no x a c iiffl $ ixT 

(19 1 fcJlotti Z b t«r-»fcfiB19 2 * T'OSESi fc i 
-?T?i;££ix&. Hi 2(c*-fJ:3lc. f£T\ 7h?7 
^3>x'JT9 0cOJ'KlJ>I.SiJ<0{aS9 5*^<0ffl^T 

»*»9oo+fc*iflua+T»7-fiass<oiat:v^oT 
h7^v3yx'jTM#A>iis. cw,t9^rh7i7v- 

3 yi y 7»±. MO^jNffir h 5 7 y 3 yx 'J 7074 

mi.. ztiifi~/$. a u-r 7 V7-- y v^ojmh* 
7h7?y 3 yziJ 7<M\-£.*>h <? L ftHfflte $ ft 

[0 080] HI 3£#K-f l-fc. Z<r>4 JK—> 3 y 
CO, mjEZtlfzisi aU- r>y F7X- 'J y^7;P:*y 
XA0)tfffi*«iSSftTV*4. UcA { -?T, 7 
-x(2ffl^HS*>t>«p-tC'y hfiHfeWlHKSft Uf-y 
7-600). ;^ffl{ff)Wfl«0)Wfc lTf&g£ft (^f 
•yT-6 0 1 ) , jSSW&*%»]f&£$ftl> (Xf yT6 
02) . iXWC. ^ttcOfff^Th^^vayxUTrtt 
*4*»5a>a*H5e$ft* Uf77603) . Thy? 

F7-- 'J y^3iffl$fLT7<«WS®»* { x y 7rt? 
&o(t£>ftl>. HI 3*mk-$hb, Ztlte. XtvT 
6 0 4*>f>6 1 5£**. XT77607, 6 13.6 

1 5T-4*®t$fti>7xy tt=o j ^com^ji, gjg 

"Rffcft*. 

[008 1] L*>U JJt£<D)5?a<7F7 7v3 yx'J7 



<I£f25£-f -?Tiiffl£ft UT-yT6 1 

9) . m>bm*t>9Hz-S*y7t bfrttite r±o*S 

trt^^u x^*m <*<xs. mmztix^&mtfr h 

5^v3>'X';7+t' ; 5rv^^(i. 2o7)$£3lo-5*><7) 
1 t & . TH7;^'J XAcomzMWUftcoT b 

<D7F57y3yxy7te. TRr/l^'JXAtfiBfcjfc 
LfcjW**tfJsaiC»RSii. :WH*, Hi 2£*T 

h. ZtlZmi 30Xr y76 1 ZffiXfy 
7°X\ Xf77606T«J^. ttMMfiOtiJ:^ 

7.f -y7'6 1 SffW^xy^W^-ClHl^SixS 
(T=0) fc*t^f--yX6 16t:3t^&. ^T-y7-6 

l 6 T. Hr Li ^* { f5t#<07 h 5 7 v 3 yx y 7i*if* 
ZZbtfmfeZti. <X^T'7N97v3yxy7(i. T 
BT^tf y XJ>tf!QZ% Item* *tf i 3 fcSERSfl 
■C. te5S$^7h57v- 3 Vxy7^#A>^l.. 
[0082] -^r, TRrywrfy XAcoiatc, 
<7)7 h 5 7 5/ 3 yx y 7(*11CIR* fe-f t«/jNfl4 -eT» 
Uc$£(i . ffi/h«*««r L^7 h ^ 7 y 3 yx y 7«o4> 

57x3yxy7W3til$itTK1g$ixS (Hi 3. 
Xf-v76 2 IHXX/622) . 

[0083] ( n ) c ; x\ *%w<7)m&m uz- 

H5^-TJ: o lzm&V->\s*M<?>*74> Yx? 
V-ycoWtiKXi/is a yizft-oXK hZblzk^xm 
feZtll "7-77*5 VfcHLTfc**. i«7-?77 

yti, S^L/C:(4afciU f ge(6]O6o£0^yh (i*> 
^6) T««S<Xfct<0T, ffl^^&ttr^bSra 

"f<o-tX^yncJ>l>. 

[0084] 7-77-5 yti. tX^EB*«K$^lT 

ptUT> iwwi. #jS¥4><ov-7r5ytst7l)i i » : 
ix7tvi aU—tv h 7-- y y 7W» *?*--?yx 

lZ%tiiZ%XX^l. 

[0085] is*AV-T*/Y7-- ] i)yy&mmz 
Mmcoi&mzmmm^n^tih-mcomm 

iz&&*tLe>ff)timzmpt&. ztiknmm*. m\ 

$ fciaioosgJ wf^^mt Jo i <5,<i 
t . ^ < ^fr<r>K.~-x {m.tf$m wc-^ < ^ o fc Jt-s-tc 

F7-- y y 7'^. -fflw(jffSa=Sr^-f y h ift* 

^TJti. «*«0y 5 a V- t -v Y 7-- 'J ^^ffiKB* 
±^ ^^IJ^T'J) y , Cilli, fc« 1 o<D&jS*f-f y b 5r 

4 . *0>«k 3 irSSej^iBi *) . 1 oifclifflK^-^ 
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fTLt«ffl^m^-r<'tcfi)ffl^rj)i»« 

[0086] Wc^Tjlott^ft/cntf-y 

3 8'*-*yb<n&m?i>&. Hi5fc. 014T'^L 

tfiiKt d4) tf<-ximm® 1 5 orttaas 

l 5 0<otfelB{cffi*tWfcjfi^. <-<ifci*»*»*>fe-f. l 
0 a*— t y h J; 0 >h $ ^ a'7 * - v y x ax £ fSSE-f h 
m&lis JttSWffin (014). £<z>J: 5 
&fW*HWi5#"CaO. **>9 5><~ tyhti. CA 

[00873 ffaiO^rffiti. CAD/CAMyXfAC 

Eat t jaffl-r s c t * 1 1 Mwrenfcu. * 

A-K-)ir, 7r-Wi7, V7h>7x7, 
3£SJ±. m/?7^rn* -y -tick oTHff-f *fc 

LtUTi s^js-ts c k fcj: ~>x*m\<?>mmm?z> 

IzXiXffoZttfX'ZZ. 
[0 0883 *gHWi. f-^IEfi^fA. 4«5r<k 

t, i o(7)A^^s. fcitx^< k t i ^<7)&j)mm> 

&T-*fcJ:t*fo<ft£gW1X9, -Hitter-? 

JtrtW^jS* J: 3 fctsaSftfc. k i 1 o« 
7"o^5-?7;U7°o-fe y^$rilil>7°o^"7V7';Ui/^. 

^y^X-mmtl Z b tfJiWjifrktfb h . 77* u ?- 
-ya^D^AIi ©«S^#S7*D^7 $ y^W 

lis fctt^y^x ? vimruyj $ >ymkx\ 
v^iHtf«r4>r-fe >7vwm£fdmwmx'mm& z 

Mtm98t*9S b-fizb * { T'£ & . 
[00893 HRfc. rot^fii. tft^tJil/f-^ 

•J *> ^itJis -r k c&s . 3 y tr x- * r Atft 

LTEPROM. EE PROM. 777^^!)!? 
fcJ;tfCD-ROMT-fX?£#;67t, •f J <-Xcr)B<7)^ 



Watt**!/*****!*. fl?i&0itf>ttirv$**ifc. ftWI 
KRftSftfcAS I C (»jgffltt|6i»t I C ) -CKSW 4 

[00903 *J^li<o^JtWmfc&'tfc. * 
36"W9fflB*i J: tf&B ZWBL? h Zb%<®* $r«SE£ 
bulhZbtfX'ZlZblt, WMZti&Xh^o. Itz 

[009 13 

-HX'&otfhtztbcoisxy-j*^ um. tizvmwtfmi 

[ 0 0 9 2 ] 4 fc, aWWJfcifltf, fiHW>>-* 5 U- 

MWnbti&ZblzKh. 

[013 *»W)^7 l A<0«WEI-pft4. 

[H2 3 *HB^tiS. ^^-^^Tffl+WffS^ 

[H 3 3 *^ B Jti: S N -?-c7)'<-x^'7K ;E Fffl' : f'<7)7 'J - 

[04 3 n^-y hco»#<o«^*t®iiRrtKfflltr* 

[05 3 itm, i«*&Kliitt*«7oyh^7^JS 

X7 x ? ^ t= J: ^Xtz b't>tL&$hM<r)HH£*tmX'b 
•5. 

[073 * J: S . 7 0 -ff®1-AtiLW.®i&m 

%-fh^mcommxhh. 
[08 3 nrntois* wi^?hiz*><?>*%w<vfim 

\y-YLtzmxhh. 

[093 s k $ izmtcmmz mm ix ± 
®m®>mmm-& z t ^mm^-trnx-h^. 
[01 o] j/SiU-f 7 v 7~~ y vymcowmmx- 

<£>■£>. 

[01 1 1 *SHBKJ:* rrh^^^g^x'JTj ^0 
[012] *%Pmz£b, WRT-f#4>bfrb7b 

is 3 yx.>j mffi&crmx-lbh. 

[013] *J6WtJ:6«jES*lJt^5xU— T^-y FT 
x-'jy^£<7)flP&0T'&.l». 
[014] #ilWy'5il/-f7K7--'J>'y v ai: 
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